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This book is an ideal way for clinicians and researchers in
epileptology to update themselves about current concepts and
knowledge of pathophysiological seizure generation mechanisms
and ongoing developments in seizure prediction strategies. The
book especially highlights the importance of multidisciplinary
teamwork involving experts in the neurosciences, mathematics,
physics, and engineering (especially complex signal processing), if
progress toward seizure prediction and prevention is to be made.
The initial chapter addresses the current concept of what an
epileptic network is and explains the differences in the mechan-
isms underlying interictal spikes and pre-ictal spiking during
critical state transition into seizures. A candid summary of the
current state of knowledge about deep brain stimulation for
intractable epilepsy and description of all potential stimulation
sites and parameters is provided.
The book goes on to produce an overview of the current
principles of computer modeling of seizures and epilepsy. Both
stochastic and deterministic approaches are explained. The ﬁrst
ever online estimation of neural mass model parameters in terms
of excitatory and inhibitory synaptic strength estimation of a
seizure recorded using ECoG in a patient with epilepsy is
presented. The spatiotemporal modeling of microseizures from a
mesoscale of cortical sheet is described, and the inﬂuence of
different neuronal dynamics and network topology (lattice vs.
small world vs. random type) on global synchrony is explained
with great clarity.
Great emphasis is given to the contributions that signal
processing techniques can make toward the understanding of
neural network functioning in epilepsy with particular relevance
to pathophysiology and early seizure detection or prediction.
Seminal works from in vitro network analyses based on animal
models as well as in vivo analyses of human epileptic patients
examined with intracranial EEG recordings are presented and
discussed in detail. All sections highlight the ﬁndings of clinical1059-1311/$ – see front matter
http://dx.doi.org/10.1016/j.seizure.2014.01.004relevance and use simple and reasonably straight forward
language which should allow both beginners and experienced
researchers in the ﬁeld of epileptology to gain an understanding of
this area and to stimulate further research, for instance research
aiming to validate the ﬁndings summarized in this book on a larger
scale. Basic components of epileptic networks, the basics of EEG
signal processing, network functions, linear and nonlinear network
analysis are explained clearly. Univariate, bivariate, and multivari-
ate time series analyses for understanding network interactions
are elucidated in a straight forward fashion on the basis of human
intracranial EEG data. In particular, readers will ﬁnd the sections on
Granger causality analysis, renormalized partial directed coher-
ence (rPDC), entropy, nonlinear correlation coefﬁcient (h2),
estimation of signal interdependencies, and directionality estima-
tion, interesting and stimulating.
The book also provides up-to-date knowledge about the role of
corticothalamic networks in generalized epilepsy, particularly,
absence epilepsy with the latest understanding of network
functions gained from local ﬁeld potentials from multiple thalamic
nuclei and their interaction with different cortical sites.
The role of optical imaging in seizure prediction is explained, as
well as the importance of incorporating models of the sleep-wake
regulatory system in seizure prediction strategies.
After highlighting various highly effective nonlinear network
analysis methods, the book also explains the optimum hardware-
software requirements for an efﬁcient signal processing platform.
Toward the end of the book, the content and structure of the
world’s largest epilepsy database ‘‘EPILEPSIAE’’ are described with
details of how to access and use the various sections of the
database.
In summary, this is an excellent book highlighting the latest
principles and ongoing research on the important topic of seizure
prediction and prevention. The studies highlighted in this book
should stimulate further research and will help readers gain a
better understanding of epileptic zone networks as well as
stimulate the development of more fruitful future treatment
strategies including more effective medications and closed loop
seizure treatment devices.
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